Cis-regulatory elements: molecular mechanisms and evolutionary processes underlying divergence.
Cis-regulatory sequences, such as enhancers and promoters, control development and physiology by regulating gene expression. Mutations that affect the function of these sequences contribute to phenotypic diversity within and between species. With many case studies implicating divergent cis-regulatory activity in phenotypic evolution, researchers have recently begun to elucidate the genetic and molecular mechanisms that are responsible for cis-regulatory divergence. Approaches include detailed functional analysis of individual cis-regulatory elements and comparing mechanisms of gene regulation among species using the latest genomic tools. Despite the limited number of mechanistic studies published to date, this work shows how cis-regulatory activity can diverge and how studies of cis-regulatory divergence can address long-standing questions about the genetic mechanisms of phenotypic evolution.